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In Behcet’s disease (BD) and Brucellosis, joint involvement is very common and it may share 
similarities with rheumatoid arthritis (RA). Anti-cyclic citrullinated peptides (CCP) are evaluated as more 
specific autoantibodies than rheumatoid factor (RF) in RA. The aim of this study is to determine 
whether anti-CCP antibodies are useful in the differential diagnosis of RA from other arthritis or not. 153 
serum samples were used in the study; 34 from RA patients, 26 from brucellar arthritis, 20 from BD with 
arthritis, 41 from BD without arthritis and 32 from healthy controls. In vitro quantitative, anti-CCP levels 
were measured by using fluoroenzyme-immunoassay (FEIA) method. Among RA patients, 73.5% were 
anti-CCP-positive and 70.5% were RF-positive. While there was a statistical difference in the anti-CCP 
and RF positivity rates between RA and brucellar arthritis patients, BD patients and healthy controls (p = 
0.0001), there was no statistical difference between BD patients with arthritis and BD patients without 
arthritis. Also none of the Brucellar arthritis patients was positive for anti-CCP antibodies, one of them 
were positive for RF. Our results indicate that anti-CCP antibodies are not associated with brucellar 
arthritis or BD with joint involvement and since they show high specificity and good sensitivity for RA, 
they can be evaluated as a better marker than RF especially for the differentiation of RA from other 
types of arthritis such as BD and brucellar arthritis.  
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INTRODUCTION 
 
Citrulline is a non-standard amino acid, created by de-
imination of arginine residues in several proteins by the 
action of peptidylarginine deiminase. Citrullinated extra-
cellular fibrin in the rheumatoid arthritis (RA) synovium may 
be one of the major autoantigens affecting the local immune 
 
 
 
*Corresponding author. E-mail: drbuket@gmail.com. Tel: 
00902462113679. Fax: 00902462371762. 

response, suggested by the discovery of local production of 
anti-cyclic citrullinated peptide (CCP) and anti-citrullinated 
filaggrin antibodies in the joint (Wiik and van Venrooij, 
2003). The antibodies to synthetic cyclic citrullinated 
peptides (anti-CCP) are even more specific for RA, and 
may also have prognostic capacity (Forslind et al., 2004; 
Schellekens et al., 2000).  

RA is a chronic, systemic autoimmune disease which 
causes severe destruction of joints in the hands and feet 
due   to   chronic   inflammation   and  is  characterized  by  
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symmetric, erosive joint synovitis (Arıdo�an et al., 2008). 
But it is often not diagnosed until permanent rheumatic 
changes have occurred besides having positive test 
results for rheumatoid factor (RF), and the addition of 
CCP antibodies to the testing profile is a welcome addi-
tion for the diagnosis of patients with RA (Moore, 2006).  

Behcet’s disease (BD) is an idiopathic, chronic, 
recurrent and multisystem disease characterized by oral 
and genital ulcers, ocular inflammation, synovitis, and 
thrombophlebitis. The disease is characterized by 
endothelial dysfunction and may produce a wide variety 
of symptoms (Moore, 2006). BD has a worldwide distri-
bution. The incidence of this disease varies by region. 
The highest prevalence is reported in Turkey, with 80 to 
420 cases per 100,000 of the population, followed by 
Japan, where there are 13 to70 cases per 100,000 of the 
population (Yates and Michelson, 2006; Yamamoto et 
al., 1974; Yurkadul et al., 1988). Joint involvement in BD 
is very common, occurring in 45 to 55% of the patients. 
The most common signs and symptoms include 
arthralgias, redness, and swelling of the joints. Joint 
involvement is usually asymmetrical and recurrent (Yates 
and Michelson, 2006).  

Brucellosis is a zoonotic disease with a worldwide distri-
bution, and it is still an important public health problem in 
Turkey because of the consumption of unpasteurized 
dairy products (Memisoglu et al., 2008; Aygen et al, 
1995). Brucellosis has non-specific clinical manifesta-
tions. In addition to being a systemic illness, brucellosis 
may affect many systems including liver, hematologic 
system, bones and joints (including arthritis, spondylitis, 
and osteomyelitis (Shapiro et al., 1998). The musculo-
skeletal system is one of the most commonly affected 
systems and the most frequently affected bones are 
femur, tibia and humerus. Especially in children and 
young adults, the most frequent monoarthritis involve-
ment is shown on the knee or ankle (Memisoglu et al., 
2008; Gotuzzo et al., 1982).  

In BD and brucellosis joint involvement is very common 
and it may share similarities with RA and differential 
diagnosis from RA of other arthritis is very important. The 
aim of this study is to evaluate whether anti-CCP 
antibodies are useful in differentiating the diagnosis of RA 
from other arthritis. For this purpose, we compared anti-
CCP antibodies of patients with BD and brucellosis who 
have joint involvement, with RA and healthy control 
subjects.  
 
 
MATERIALS AND METHODS 
 
One hundred and fifty three serum samples were used in the 
study; 34 from RA patients, 26 from brucellar arthritis patients, and 61 
from patients with BD (20 with arthritis, 41 without arthritis) and 32 
from healthy controls. RA patients included 29 women with the mean 
age 53.7 ± 8.6 (range 40 to 70). RA was diagnosed according to the 
American College of Rheumatology (ACR) criteria (Arnett et al., 
1988) and BD was diagnosed for international study group for 
Behcet’s   Disease   (The  international  study  group  for  Behcet’s  

 
 
 
 
disease, 1990). BD patients with arthritis included 14 women whose 
mean age was 35 + 7.7 (range 25 to 49). BD patients without arthritis 
included 20 women with the mean age of 39.7 + 12.1 (range 16 to 
65). Brucellar arthritis patients included 17 men and 9 women their 
mean age was 39.8 + 10.2 (range 22 to 65). All of brucellar arthritis 
patients were acute brucellosis except two; these patients had 
relapsed from brucellosis. The sera of patients with brucellar arthritis 
were obtained from the Department of Infectious Diseases, Medical 
Faculty of Meram, University of Selcuk, and the sera of patients with 
RA and patients with BD from the Department of Physical Therapy 
and Rehabilitation and the Department of Dermatology, Medical 
Faculty, Suleyman Demirel University. The study was carried out in 
the Microbiology Laboratory of the Medical Faculty, Suleyman 
Demirel University. All the patients in the study were informed of the 
study and they all gave their consent to this study. 

In vitro quantitative anti-CCP levels of sera were measured by using 
fluoroenzyme-immunoassay (FEIA) method (Uni-CAP Pharmacia-
Upjohn). According to test procedure, the levels between 0.4 to 7 U/ml 
were considered as normal values, higher levels from 10 U/ml were 
considered as positive and the range was 0.4 to 340 U/ml. The 
quantitative levels of RF were measured by immunonephelometry 
(Prospec, Dade Behring) techniques. Titers higher than 15 IU/ml 
were considered as positive for RF. 
 
 
Statistics 
 
The frequencies were calculated for each group and comparisons 
for categorical variables were made using the Chi-square test. 
Continuous variables were compared with Student’s t test and 
Mann Whitney. Scheffe and Tukey-Oneway post-hoc multiple 
comparisons between all groups were performed on the ranks of 
the original levels of the parameters. The statistical significance 
level was set to 0.05 and the SPSS for windows software, version 
10.0 (SPSS, Chicago, IL) was used for the analysis. 
 
 
RESULTS 
 
Among 34 RA patients, 70.5% (24) were RF-positive and 
73.5% (25) were anti-CCP-positive. Twenty-two of the 34 
RA patients (64.7%) had both anti-CCP antibodies and 
RF, and 20.5% (7 out of 34) of the patients had neither 
anti-CCP nor RF positivity. While none of the Brucellar 
arthritis patients was positive for anti-CCP antibodies, one 
of them was positive for RF. Similarly, while none of the 
BD patients with arthritis was positive for anti-CCP 
antibodies, one of them was positive for RF. In addition, 
none of the patients with BD without arthritis and control 
group was positive for anti-CCP antibodies and RF. Thus, 
the sensitivity and specificity of anti-CCP reactivity for the 
diagnosis of RA were 73.5 and 100%, respectively; the 
corresponding results for RF were 70.5 and 98.3%, 
respectively.  

Anti-CCP and RF positivity rates of RA patients were 
statistically different from Brucellar arthritis, BD patients 
and healthy controls (p = 0.0001). There was no statistical 
difference between BD patients with arthritis and without 
arthritis. Also we did not find any statistical difference 
between the patient groups of BD and Brucellar arthritis 
with healthy controls. 

The mean values of serum anti-CCP antibody and RF 
in RA patients, Brucella arthritis, BD patients with arthritis, 
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Table 1. Demographic and serologic data of the RA, BD (with arthritis and without arthritis), Brucellar arthritis and HC groups. 
 

 RA Brucellar arthritis BD with arthritis BD without arthritis Healthy control 
Age, (mean ± SD)  53.8 ± 8.6 39.8 ± 10.2 35 ± 7.7 39.7 ± 12.1 47.5 ± 6.8 
Female 29/34 9/26 14/20 20/41 24/32 
Anti-CCP positivity (%) 73.5% 0% 0% 0% 0% 
Anti-CCP levels 74.6 ± 64.9 1.5 ± 1.4 1.7 ± 0.7 0.4 ± 0.1 0.9 ± 0.6 
RF positivity (%) 70.5% 3.8% 5% 0% 0% 
RF levels 62.6 ± 84.8 14 ± 22.8 10.1 ± 2.5 9.4 ± 0.3 9.5 ± 1 

 

RA: rheumatoid arthritis; BD: Behcet's disease; RF: rheumatoid factor; anti-CCP: anti-cyclic citrullinated peptide. 
 
 
 
and BD patients without arthritis are given on Table 1. 
Serum levels of anti-CCP and RF were significantly 
increased in patients with RA in comparison with other 
groups (p < 0.001, Oneway Anova, post Hoc Test 
Scheffe). 

In terms of serum anti-CCP antibody levels, we have 
found statistical difference between RA (74.6 ± 64.9) and 
Brucellar arthritis patients (1.5 ± 1.4) and RA and BD 
patients with (1.7 ± 0.7) and without arthritis (0.4 ± 0.1) (p 
= 0.0001). However, there was no statistical difference 
between Brucellar arthritis patients and BD patients with 
arthritis and without arthritis (Table 1). In addition, there 
was a statistical difference for RF levels between RA 
patients and Brucellar arthritis patients, RA patients and 
BD patients with and without arthritis (p = 0.0001). We 
have not found statistical difference between Brucellar 
arthritis patients and BD patients with controls. There was 
also no statistical difference between the anti-CCP 
antibody and RF levels of Brucellar arthritis patients and 
BD patients with controls. 
 
 
DISCUSSION 
 
The differential diagnosis of RA represents both a 
diagnostic and a therapeutic challenge, since a variety of 
entities with similar signs and symptoms are prevalent 
among patients with other types of arthritis (Ceccato et 
al., 2006). For this purpose, some authors made several 
investigations for the differential diagnosis of RA from 
psoriatic arthritis (Inanc et al., 2007). Behcet’s disease 
(Koca et al., 2007), osteoarthritis (Arıdo�an et al., 2008), 
juvenile idiopathic arthritis (Kasapçopur et al., 2004) etc. 
However, researchers were unable to find a specific 
antibody or marker seen in RA. RF has been shown as 
the most important blood test used to detect RA and to 
distinguish it from other types of arthritis and other 
inflammatory processes, but the sensitivity and specificity 
of RF are not agreeable for all situations. It has been 
known that many patients with a positive test do not have 
RA and RF can be negative in patients with RA. 

Researchers have reported anti-CCP antibodies as a 
powerful serologic marker for differential diagnosis of RA 
especially because of their high sensitivity as well as high 

specifity (Arıdo�an et al., 2008; Inanc et al., 2007; Koca 
et al., 2007). Not only did they confirm the diagnosis but 
also they indicated that the patient is at an increased risk 
for damage to the joints. However, early tests for CCP 
showed specificity but lacked sensitivity. With the recent 
development of third generation enzyme linked 
immunosorbent assays (ELISA) for CCP, cyclic citrilline 
peptide antibodies are considered the most sensitive 
markers for RA (Moore, 2006). Many investigation results 
concluded that anti-CCP showed higher discriminative 
ability than other assays, including RF, and would be 
useful to aid the diagnosis of RA in clinical practice 
(Suzuki et al., 2003). According to the results of the 
Foundation for Blood Research, in the sensitivity and 
specificity of CCP IgG ELISA testing, overall sensitivity of 
the anti-CCP test was 76% for RA; 90% sensitive for RF 
+ RA, and 40% sensitive for RF- RA. Specificity was 99% 
for healthy volunteers, 91% specific in rheumatic disease 
controls and 98% specific in infectious disease controls 
(The Foundation for Blood Research 2003). In the study 
of Nishimura and colleagues on the diagnostic accuracy 
of anti-CCP antibody in RA, it was concluded that 
although anti-CCP antibodies were more specific than 
RF, their sensitivity was only 67% (Nishimura et al., 
2007). In addition, false-positive results should be kept in 
mind with the anti-CCP test because of cross-reactivity to 
citrullinated proteins found in inflamed joints. False-
positive results for anti-CCP can be seen in some cases 
with gout or lupus which has delayed a correct diagnosis. 
Many authors suggested that the use of both a RF test 
and an anti-CCP test are better to lead accurate 
diagnosis of RA (Nishimura et al., 2007; Roubenoff et al., 
2008; Arkfeld 2008).  

We also performed this study to assess the utility of 
anti-CCP antibodies in distinguishing patients with RA 
from patients with BD and brucellosis which have joint 
involvement. These two diseases, especially Behcet’s 
disease, are among the diseases with high prevalence in 
Turkey. Also, nearly one third of the brucellosis patients 
suffer from osteoarticular complications in Turkey 
(Memisoglu et al., 2008; Hashemi et al., 2007). According 
to the results of different studies, the frequency of this 
complication varies from 28 to 70% depending on the 
series, the age of the patients, and the  infecting  Brucella 
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species (Hashemi et al., 2007; Ta�ova et al., 1999; Geyik 
et al., 2002; Kokoglu et al., 2006). Clinical presentation 
with negative laboratory test results of brucellosis should 
not exclude the suspicion of illness (Gotuzzo et al., 
1982). In our study we have not determined anti-CCP 
antibodies in sera of patient with Brucellar arthritis. 
Although, the relationship between anti-CCP and erosive 
joint diseases has been shown by some researchers 
(Schellekens et al., 2000; Inanc et al., 2007; Kasapçopur 
et al., 2004; Lee and Schur,  2003), we could not find any 
report about the role of anti-CCP antibodies in the 
differential diagnosis of RA and brucellar arthritis in the 
literature. So there is no data in accordance or in contrast 
with our study.  

Behcet’s disease is one of the frequent inflammatory 
diseases in Turkey which may also affect joints (Yates 
and Michelson, 2006). There are limited data about anti-
CCP antibody in BD although it has been studied widely 
in autoimmune diseases w i t h  j o i n t  involvement, 
other than RA (Koca et al., 2007; Lee and Schur 2003). In 
this study, we evaluated anti-CCP antibodies in both 
serum of BD patients with or without arthritis and the anti-
CCP antibodies were not determined neither in serum of 
BD patients with arthritis nor without arthritis. While Sghiri 
et al. (2007) have reported anti-CCP positivity among BD 
patients in contrast with our findings; Kogure et al. (2007) 
have reported that they have not detected any positivity 
in accordance with the results of our study.  Furthermore, 
only in one study from Turkey we have reached, Koca et 
al. (2007) have found anti-CCP positivity among 2.2% of 
46 patients with BD, but they have not evaluated BD 
patients with arthritis. 

In conclusion, our results indicate that anti-CCP anti-
bodies are not associated with Brucellosis or Behcet’s 
diseases which have joint involvement and since they 
show high specificity and good sensitivity for RA, they 
can be evaluated as a better marker than RF especially 
for the differentiation of RA from other types of arthritis 
such as BD and brucellar arthritis.  
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